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Figure 1*
 *
(A) Top view of crystal structure in the FeAs plane. Dashed lines represent the 
one-Fe unit cell that would exist if all As were coplanar, while the actual unit 
cell of dimension a0 ! 0.38 nm is shown using solid lines.  
(B) Schematic Fermi surface of an iron-based superconductor like LiFeAs in the 
tetragonal non-magnetic Brillouin zone (solid line). The ‘one Fe zone’ is 
shown as a dashed line. The blue, yellow and red curves show the hole-like 
pockets surrounding the # point, while the green curves show electron 
pockets surrounding the ! point. The grey crosses mark the  !!!!!!!!!!!!!!! points. 
(C) Model system exhibiting two distinct anisotropic energy gaps Δ!!!! on two 
hole-like bands. 
(D) Contours-of-constant-energy (CCE) of the Bogoliubov quasiparticle 
excitation spectrum for the two bands in (C), each in the same color as its !!!!!. Contours enclose diminishing areas surrounding the gap minimum in 
each case. Black arrows indicate the ‘octet’ scattering vectors !!! ! ! !!!between the CCE ‘banana tips’ (red dots ). The red and yellow 
vectors indicate the high-symmetry directions along which g(|!|,E) should be 
measured to determine Δ!!!! for the respective bands separately – see (H). 
(E,F) Theoretically simulated g(!,E=('max+'min)/2)) for a single hole-like band 
with band- and gap-anisotropy parameters shown in D, using the JDOS (E), 
and T-matrix (F) approaches. In !-space, the grey crosses occur at the  !!!!!!!!!!!!!!!!  points.  The arrows show the scattering vectors !!! ! ! !! 
from the octet model in (D). The red dots indicate the vectors which lie along !!, the direction studied in (G) and (H)  
(G) JDOS simulation of dependence of scattering intensity in g(|!|,E) with ! 
parallel to !! for a single hole-like band with gap anisotropy parameters 
shown in (C,D). Note the curved shapes of scattering intensity maxima 
which we then extract in (H). 
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(H) Red curves: Expected trajectory of maxima in scattering intensity g(|!|,E) 
with ! parallel to !! for h3. Yellow curves: Expected maxima in scattering 
intensity g(|!|,E) with ! parallel to !! for h2. 
Figure 2  
(A) A ~35 nm square topographic image of LiFeAs surface, taken at VBias=-
20mV, RJunction=2 G", T=1.2K. Inset: average spectrum over an area without 
impurities (see (2), section V). The maximum gap superconducting 
coherence peaks and the zero conductance near EF are clear.  
(B) Typical differential conductance image g(! ,E=7.7meV) at T=1.2K. Inset: 
typical QPI oscillations in g(!,E) surrounding an impurity atom. 
(C) The g(!,E=7.7meV) which is the power-spectral-density Fourier transform of 
g( ! ,E=7.7meV) from (B). The high intensity closed contour is a 
consequence of scattering interference within a large hole-like band h3. 
(D) The g(!,E=-6.6meV) showing the high intensity closed contours resulting 
from scattering interference from a smaller hole-like band h2, and h1 (inset). 
These data are measured at T=1.2K. 
(E) The measured energy dependence of the ! (E)=2!(E) for all three bands h1 
(blue line), h2 (yellow) and h3 (red) along the marked directions. Black dots 
are measured in the superconducting state at T=1.2K while gray dots are 
measured in the normal state at T=16K. 
Figure 3   
(A) g(! ,E=2meV) measured at T=1.2K. The scattering on the h3 band has 
become highly anisotropic within its energy gap range with vanishing 
intensity in the !! direction (green arrows). The inset shows schematically 
in !-space how this is indicative of a lower energy gap along !!!and a 
higher energy gap along !!. 
(B) g(!,E=-5meV) measured at T=1.2K. The scattering on the h2 band has 
become highly anisotropic within its energy gap range (green arrows), 
indicative of a lower energy gap along !!!and a higher energy gap along !!. 
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(C)  A projection of the QPI intensity g(!,E) (a three-dimensional dataset) onto 
the measured normal-state band dispersion ! ! ! ! !!!  . In the direction 
of minimal gap (!!!) the intensity is gapped up to around 2meV ! !min!! ! 
whereas in the direction of maximal gap (!!), it is gapped up to around 
3meV ! !max!! .  
(D) Extracted maximum scattering intensity trajectory from g(|!|,E) for ! || !!! 
((2), section VIII) containing the information on !!!!  for h3. 
(E) Extracted maximum scattering intensity trajectory from g(|!|,E) for ! || !!! 
((2), section! "###$ containing the information on !!!!  for h2. Blue: Gap 
opening on the h1 band. 
Figure 4  
(A) Anisotropic energy gap structure !! measured using QPI at T=1.2K on the 
three hole-like bands h3, h2 and h1 (Fig. 2E). These bands have been 
labeled !, "1 and "2 before. Here, the 0.35mV error bars stem from the 
thermal resolution of SI-STM at 1.2K. 
(B) A three-dimensional rendering of the measured (solid dots) anisotropic 
energy gap structure !! on the three hole-like bands at T=1.2K. 
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